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Appl. No. 10/61 7,620 Docket No. RTN-141PUS 

Reply to Final Office Action dated October 7, 2005 

Amendments to the Claims: 

This listing of the claims will replace all prior versions, and listings, of the claims in the 
application: 

1 1. (Currently Amended) A radiator element comprising: 

2 a first p air of notch radiator clemcnts fin s h ape d substrat es spaced apart from one another, 

3 and disposed in a first plane , each of said notch radiator elements h aving ft-t ransition s eeti on and 

4 a feed surface and being capable of operating over a fractional b andwidth of not less the 3:1; 

5 a second pair of notch radiator elements spaced apart from one another and disposed in a 

6 second plane which is substantially orthogonal to the first plan e in which the first pair of notch 

7 radiator elements is disposed, such that the first pair of notch radiator elements are disposed to 

8 receive RF signals having a first polarization and the second pair of notch radiato r elements are 

9 disposed to receive RF signals having a second polarization which is orthogonal to the first 

10 polarization, said first and second pairs of notch radiator e le ments being symmetrically dispo sed 
H about a cepterlinc defined bv an intersection of the first and second plan es and each of said notch 

12 radiator elements having a feed surface and being capable of operatin g over a fractional 

13 bandwidth of not less the 3 : 1 : and 



14 a balanced symmetrical feed including: 

1 5 feavifig-a first p air of radio frequency (RF) feed Hnes r each of the RF feed lines 

16 disposed symmetrically about the centerlinc and each of the RF feed lines d fepesed- 

18 surfacesurfaee s the first pair of notch radiator elements ; and 

19 a second pair of RF feed lines, each of the RF feed lines disposed symmetrically 

20 about th e centerlinc and each of the RF feed lines coupled to a feed surface of the second 

21 pair of notch radiator elements wherein with the first and second pairs of RF feed lines 

22 are coupled to the first and second pairs of notch radiator elements such that the first and 

23 second pairs of notch radiator elements are provided having coincident phase centers 

24 wh o roin th e pair of rn4t e 4rcqucncy feed lin e s forms a s ig nal nu llpoiDt a djacent 

25 the transition sections. 
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1 2. (Currently Amended) The radiator element of Claim 44- whereim.the balanced symmetrical 

2 feed further comprises: 

3 a housing having n pinmlity nf feiir sidewalls with each sidcwall having an upper edge . 

4 suTface and a lower edge surface the housing having a central long itudinal axis which is aligned 

5 with the centerline defined bv the intersection of t he first and second planefrjofBMng a cavity; 

6 and 

7 a raised structure projecting from the upper edge surface of said sidewalk, said raised; 

8 staicture having a substantially pyramidal shane with each of the feed lines in the first and 

9 second ,4 h»pa » pairs of feed lines are each disposed on o corre s ponding one of the four sidewalls 

10 and on one of the four sides of the pyramidal-shaped structure wherein eacli of the feed lines 

11 have an end which terminates at a point on the pyramidal-shancd structu re which is substantially 

12 alipned with the centerline defined by the intersection of the first and second planesa a d compris e 

13 a- microstrip transmission lia e. 

1 3. (Currently Amended) The radiator element of Claim 2+ wherein: 

2 the feed lines are provided as microstrip transmissio n lines: and 

3 each of t he notch radiator elements are provided as - fiaj-fH^fin-shaped substrates-a*e- 

4 disp osed tn form fr ta pered slo t coupled to the pyramidal struc t ure of said balanced symmetrical 

5 feed , 

1 4. (Original) The radiator element of Claim 1 wherein the balanced symmetrical feed is a raised 

2 balanced symmetrical feed. 

5, (Cancelled) 

1 6. (Currently Amended) The radiator element of Claim 1 wherein the notch radiator elements. 

2 are each pair of substrate s are-provided from an electrically conductive material. 

1 7. (Currently Amended) The radiator element of Claim 6 wherein the notch radiator elements, 

2 are each provided from a fin-shaped conductive substratc the pair of s^b otrnten compri& e-eopper- 

3 pl a t ed metal 
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1 8. (Currently Amended) The radiator element of Claim 1 wherein the notch radiator elements, 

2 are each provided from a fin-shaded dielectric substra te having a conductive material disposed 

3 thereovert ho pair o f o ubstrat e g -e ompri se -a - metal i^ e d oubstrat e. 

1 9. (Currently Amended) The radiator element of Claim 1 wherein each of the substrates has a 

2 height of less than approximately 0.25X L , where Xl fefef frcorresoonds t o the-awavelength of the 

3 alow end of a range of operating wavelengths. 

10. (Cancelled) 

1 J I. (Cancelled) The radiator e lement of Claim - l wher e in eae h - of th e feed s urfaces has a ftr sfr- 

2 portion in a first - piano and a s e con d- portion ina -s ocond plan e; wh e r e m the first p la n e form s an - 

3 angl e of From about 91 degrees to about 1 89- with th e se cfrn d-fftene? 

1 12, (Currently Amended) The radiator element of Claim 1 wherein the balanced symmetrical 

2 feed further comprises: 

3 a^eav44j4kavmg-a plurality of sidewall sidewalls. each of the sidcwalls having first and 

4 second opposing surfaces , a too edge and a bottom edge, said sidewalls arranged to form a cavity 

5 having an open end- aftda-fo p surfac e disp osed-a djac e nt th e pair -frfc*ed io fr e qu e ncy 4 eed4iaes;; 

6 and 

7 wherein each of the feed lines from the first and second a-pair of RL^snmsien-feed 

8 lines arer-eaehKiisposed on one a djacent to^tn opposing corro speadiflfi-sidewall surface of said 

9 cavity a nd are having a first fe e d e nd electromagnetically coupled to a corresponding one of the 
10 notch radiator elemcnt sp air of radi frfr equency food lin es. 

1. 13. (Currently Amended) The radiator element of Claim 12 wherein each of the pak-ef- 

2 traftsm^'efhRLfeed lines has first end and a second end with the first end of each of the RF 

3 feed lines being coupled to the notch radiator elements f urther comprise a second f o od end; a nd 

4 the radiator element further comprises a balun having a patr- pl.uralhv of e*rtp«ta hp ort & e ach of the 
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5 output ports coupled to a corresponding one of the second fee4-cnds of the pair of EL 

6 ^omission -feed lines. 

1 14. (Original) The radiator element of Claim 1 3 further comprising a pair of amplifiers each 

2 coupled between a corresponding one of the b alun output ports and the_second feed end of one of 

3 the pair of transmission RF_feed 1 ines. 

1 15. (Currently Amended) A wideband antenna comprising: 

2 a cavity plate having a first surface and a second opposing surface; 

3 a first plurality of fins disposed on the first surface of the cavity plate spaced apart from 

4 one another forming a first plurality of tapered slots having a feed surface, said first plurality of 

5 fins disposed to receive radio frequency OIF) signals having a first po larization: 

6 a second plurality of fins disposed on the first surface of the cavity plate spaced apart 

7 from one another forming a second plurality of tapered slots having a feed surface, each of said, 

8 second plurality of fins disposed to receive RF signals having a second p olarization, with the 

9 second_ polarizaiion being substantially orthogonal to the first polarization t o a corresponding one- 

10 of tho first plurality of tapered slots and having a f ee d flu rfaee; and 

1 1 a plurality of balanced symmetrical feed circuits disposed on the first surface of said 

1 2 cavity plate , each of said plurality of balanced symmetrical feed circuits h aving ft-paktwo 

1 3 opposing pairs of radio frequency (RF) feed line s with each RF feed line from t he first pair of RF 

14 feed lines electromagnetically coupled to the feed surface of a corresponding one of a first pair of 

15 fins of the first plurality of fins and each RF feed line from the second pair of RF feed lines 

16 coupled to the feed surface of respecti ve one of a first pair of fins of the second plurality of 

17 fjns nne fi of tho - feed surfaces wherein the feed lines from the balanced symm e trical feed circuits 

18 are coupled to the first and second plurality of fins such that the first and second plurality of fins 

19 are provided having coincident phase centers . 

1 16. (Original) The wideband antenna of Claim 1 5 wherein the cavity plate further comprises a 

2 plurality of apertures; and 

3 wherein each of the plurality of balanced symm etrical feed circuits is disposed in a 

4 corresponding one of the plurality of apertures. 
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1 17. (Original) The wideband antenna of Claim 17 further comprising a connector plate disposed 

2 adjacent the second surface of the cavity plate and having a plurality of connections; 

3 and wherein each of the plurality of balanced symmetrical feed circuits has a plurality of 

4 feed connections each coupled to a corresponding one of the plurality of connector plate 

5 connections. 

1 J 8* (Original.) The antenna of Claim 1 5 wherein each of the fins has a height of less than about 

2 approximately 0.25k L , where X K refers to the wavelength of the low end of arange of operating 

3 wavelengths. 

1 19. (Original) The antenna of Claim 15 wherein each of the plurality of balanced symmetrical 

2 feed circuits is a raised feed circuit having a shape which conforms to the feed surfaces of a 

3 corresponding one of the plurality of fins. 

1 20. (Original) The antenna of Claim 1 5 further comprising a plurality of baluns each coupled to 

2 a corresponding RF feed line. 

1 21 . (Original) The antenna of Claim 20 further comprising a plurality of RF connectors each 

2 coupled to a corresponding one of the plurality of baluns. 

22. (Cancelled) 

23. (Cancelled) 

24. (Cancelled) 



Page 6 of 10 

PAGE 8/12 * RCVD AT 12/7/2O05 2:1 1 :53 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/27 * DNIS:2738300 * CSID:781401 9966 * DURATION (mm-ss):03^38 



